accompanied by the appearance of 35S promoter siRNAs. Furthermore, arf8-8, an 1 independent loss-of-function point mutation, had no detectable effects on P1/HC-Pro 2 phenotype in either the F1 or F2 generations. Together these data argue against the 3 reported role of increased ARF8 expression in mediating developmental defects in 4 P1/HC-Pro transgenic plants. These abnormalities are thought to arise because P1/HC-Pro also interferes with the 14 arm of RNA silencing that uses small RNAs called microRNAs (miRNAs) to regulate 15 expression of the plant's own genes. Earlier work, however, showed that interference 16 with all miRNAs in general could not be responsible for these developmental defects.
17
More recently, it was reported that enhanced expression of a single miRNA-controlled 18 gene, AUXIN RESPONSE FACTOR 8 (ARF8), underlies the developmental defects 19 caused by P1/HC-Pro. However, using the same ARF8 mutation as that report, as well 20 as a second, independent ARF8 loss-of function mutation, we now show that mis- 21 regulation of ARF8 is not responsible for those defects. One or a few key miRNA- Eukaryotes have evolved an elaborate network of RNA silencing pathways 6 mediated by small regulatory RNAs (for reviews, see [1, 2] ). These pathways play two 7 major roles in plants. One is to regulate expression of endogenous genes, and the other 8 is to defend against invading nucleic acids, such as viruses, transposons, and -more We were interested in further investigating the role of ARF8 in P1/HC-Pro-10 mediated developmental defects because the conclusion that upregulation of ARF8 is 11 responsible for the defects is in conflict with the earlier work on the effect of over- for arf8-6, all had the P1/HC-Pro phenotype. Thus, in our system, hemizygous arf8-6 1 does not cause wide-spread, strong reduction in P1/HC-Pro phenotype in the F1 2 generation. A minority of our P1/HC-Pro phenotypic F1 progeny, however, showed a 3 subtle reduction in developmental abnormalities (Fig 1, F1) , suggesting that effects of 4 the arf8-6 mutation might be better detected in the F2 generation of the cross. population of the F2 progeny of the arf8-6 cross, the loss did not require that arf8-6 be 12 homozygous. The P1/HC-Pro phenotype was also lost in the F2 progeny of the fully 13 P1/HC-Pro phenotypic F1 plants, but was not total in this case (Fig 1, F2 ). Only about promoter-driven transgenes elsewhere in the plant genome [15] . Therefore, one likely possibility is that transcriptional silencing is the mechanism 12 responsible for alleviation and loss of P1/HC-Pro phenotype in plants also carrying the 13 arf8-6 mutation. purpose of the molecular analysis, the P1/HC-Pro line we used for the cross contained 21 two additional transgenes that provide an assay for silencing suppression [14] . These . For the RNA gel blot analysis, we examined RNA from plants that had P1/HC-8 Pro, the arf8-6 mutation, as well as both the hpGUS and GUS transgenes. In the F1 9 progeny of the cross, 50 plants were heterozygous for the arf8-6 mutation and 10 contained all three of the other transgenes. Of these, 38 plants retained the full P1/HC- 6 with lanes 15-19) . The GUS locus gives rise to a transcript that is slightly 18 longer than the full-length hpGUS transcript; however, a prominent high molecular 19 weight hpGUS RNA species that also accumulates corresponds to the loop of the 20 hairpin [14] . With respect to low molecular weight RNA species, the fully P1/HC-Pro (Fig 2, compare lanes 1-6 with lanes 15-19) . were not evident in any of the fully P1/HC-Pro phenotypic arf8-6 F1 plants (Fig 2, lanes   2 3-6) or in plants that lacked the arf8-6 mutation (Fig 2, lanes 1-2 and 18-19) . In 3 contrast, we detected 35S promoter siRNAs in RNA from all of the slightly reduced 4 P1/HC-Pro phenotype arf8-6 F1 plants assayed (Fig 2, lanes 7-14) , indicating that (Fig 2, compare lanes 15-16 with lanes 18-19) . 1-2) . Surprisingly, however, miR168 accumulation is slightly elevated 18 compared to non-P1/HC-Pro controls (Fig 3, compare lanes 7-14 with lanes 15-19) . (Fig 1, F2 ). Most of these had a reduced phenotype, but a few had the full (Fig 3,compare lanes 3-4 with lanes 1-2) . In (Fig 3, compare lanes 5-6 with lanes 1-2) . (Fig 4) . Because the ARF8 and ARF6 genes act 15 partially redundantly [19] , the loss of function of either gene alone has only a subtle 16 effect, whereas the double mutant is profoundly affected (Fig 4 and [19] ). Thus, arf8-8 17 appears phenotypically as a null allele. We crossed our P1/HC-Pro/GUS/hpGUS line to Pro phenotype (Fig 5, F1) . None of the non-phenotypic plants had the P1/HC-Pro (Fig 5, F2) . Because P1/HC-Pro phenotype was unaffected by the arf8-8 mutation (Fig 5) , 5 we expected that molecular measures of P1/HC-Pro function would also be 6 unaffected. RNA gel blot analysis of high and low molecular weight RNA isolated from 7 F1 and F2 progeny of the arf8-8 cross support that expectation. P1/HC-Pro plants 8 hemizygous (Fig 6) or homozygous (Fig 7) for arf8-8 look nearly identical to the P1/HC-
9
Pro parent for all high and low molecular weight RNA species examined (Fig 6 compare   10 lanes 3-7 with lanes 1-2; Fig 7 compare lanes 3-6 with lanes 1-2) . P1/HC-Pro hen1-1 and dcl1-9 mutants. The upregulation in all cases was about 1.5-to 2-fold 10 suggesting that loss of just one copy of ARF8 would greatly reduce or eliminate the 11 developmental defects caused by the viral suppressors.
Alleviation of the 12 developmental defects by one copy of the arf8-6 SALK insertion mutation was then 13 taken as evidence that misregulation of ARF8 was the key factor underlying viral 14 suppressor-mediated developmental anomalies.
15
We were led to question the conclusions of the locus, and primers ARF8-6RP and LB amplify a 500 bp product from the arf8-6 locus.
18
Genotyping for the hpGUS (= 306) and GUS (= 6b4) transgenes was performed as 19 described previously [14] . P1/HC-Pro primers HC-F (GTGCCCAGAAGTTCAAGAGC)
20
and HC-R (GTCAACGACTATGCCACTCCAACC) were used to confirm the presence of http://www.ambion.com) as described previously [14, 17] . The probes were hybridized 10 to mRNA blots at 68°C in Ambion ULTRAhyb buffer, or to siRNA blots at 42°C in
11
Ambion ULTRAhyb-oligo buffer. Antisense oligonucleotide probes for detection of 12 miRNAs were prepared by end-labeling with 32 P using T4 polynucleotide kinase (New
13
England Biolabs) and hybridized to miRNA blots at 42°C in Ambion ULTRAhyb-oligo 14 buffer. 
